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Abstract Of JP9174414 

PROBLEM TO BE SOLVED: To solve a corrosion problem of an acidic chemical abrasive material 
simultaneously with improvement of polishing efficiency as surface roughness is maintained at the 
same degree as ordinary one, reduce the occurrence of an adverse influence exercised by friction fine 
powder of media even during a heavy cutting worl<, and increase a grinding ratios of media to a 
comparatively a high value. SOLLTTION: A compound containing 0.5-2wt.% a hydroxide of an alkali 
metal, for example, caustic soda, preferably further containing at most 5wt.% organic acid salts, for 
example, salts of gluconic acid, citric acid, and tartaric acid, and media are charged in a barrel 
polishing tank to polish a work made of aluminum or an aluminum alloy. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A barrel polishing method loading a barrel finishing tub with a compound and media 
which contain hydroxide of an alkaline metal 0.5 % of the weight - 2% of the weight at least, and 
grinding a workpiece made from aluminum or an aluminum alloy. 

[Claim 2]The barrel polishing method according to claim 1 whose hydroxide of an alkaline metal is 
caustic alkali of sodium. 

[Claim 3]The barrel polishing method according to claim 1 which is that in which a compound 
contains organic acid salt at most 5% of the weight. 

[Claim 4]The barrel polishing method according to claim 3 which hydroxide of an alkaline metal is 
caustic alkali of sodium, and is the organic acid salt in which organic acid salt consists of one 
sort or two sorts or more of organic acid and alkaline metals of gluconic acid, citrate, and 
tartaric acid. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a barrel polishing method, and relates to the 
method of grinding efficiently the workpiece of the comparatively complicated shape made from 
aluminum or an aluminum alloy especially. 
[0002] 

[Description of the Prior Art]Buffing and barrel polishing are used as what improves the grinding 
process and surface roughness which prepare shape, and performs surface-finish processing, 
such as gloss or gloss finishing, maintaining dimensional accuracy for the workpiece made from 
aluminum or an aluminum alloy from the former. Since the buff of various sorts is usually used in 
buffing from what has a coarse particle size of the abrasive grain which the buff was made to 
install according to the grade of a result to a fine thing. When processing takes a routing counter 
and also the shape of the workpiece became complicated, while requiring skill — it will be 
necessary to select suitably the buff with which shape differed and to use it properly by a 
polishing site etc. — there was a problem that a routing counter increased. 

[0003]On the other hand, since the entire surface of a workpiece can grind uniformly by carrying 
out selection use of the media of suitable size, since barrel polishing can be performed to finish- 
machining with 1 thru/or 2 routing counters, it is usually an efficient grinding method. However, 
there is a problem that polishing speed of a barrel polishing method is generally slow compared 
with the buffing method. Therefore, since there is a limit in cutting force even if it is a case 
where inside cutting, such as de-burring, smooth finishing, etc. of the workpiece made from an 
aluminum alloy, thru/or deep cuts are performed, removal of the big barricade of a cast and a 
forging or smoothing of surface big unevenness may take an extraordinary long time, and it may 
become impossible as a matter of fact. 

[0004]As a method of solving such a problem, the invention given in the method of using a 
chemical-polishing operation together, for example, a JP,4-54749,B (JP,61-34188,A) item 
gazette, is proposed. According to this "barrel polishing of chemical-polishing concomitant use", 
it is what carries out barrel finishing of the aluminum alloy workpiece to a chloride-hydrogen 
peroxide system using the chemical-polishing material which used together sulfuric acid or 
organic acid by the specific ratio. Chemical polishing and mechanical polishing can be advanced 
simultaneously, it is ground with high precision and efficient, and it is supposed that there is also 
a operation effect, such as becoming possible, equivalent polish of a reentrant. However, in this 
method, since acid, strong chemical-polishing material was used, we were anxious about the 
droplet of that chemical-polishing material adhering to the mechanical apparatus of the barrel 
finishing device itself to be used and the circumference, and causing corrosion. 
[0005]If deep-cuts processing is performed by barrel finishing, the problem to which the surface 
roughness of a workpiece becomes large with the increase in polishing quantity will usually arise. 
For example, when chemical-polishing material is used carelessly, although the amount of 
removal by the dissolution can be enlarged, there are many problems — surface roughness may 
become extremely large and occasionally may cause shape collapse. In heavy machining the 
workpiece of comparatively elasticity metal [ like / made from an aluminum alloy ] using ceramic 
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media suitable for deep cuts with high hardness, Since the wear impalpable powder of media is 
pierced, is embedded on the surface of a workplace and a dark color adheres while surface 
roughness becomes large especially, in plating, the ferrotyping, or the painting process of a post 
process, it may become obstacles, such as a gloss fall and an irregular color. Although polishing 
time can be shortened in deep cuts and productivity improves per time, since the grinding ratio 
(polishing quantity / rate [ exhausting ]) of media becomes small, it also has the problem that a 
running cost also goes up per time. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention is made in order to solve the above- 
mentioned problem, and it provides the barrel polishing method of the wet type which raised 
grinding efficiency substantially, maintaining surface roughness to the same extent as the former 
while it aims at solution of the corrosion problem produced when an acidification study abradant 
is used. It combines and the barrel polishing method [ processing / deep-cuts processing also 
has few adverse effects of the wear impalpable powder of media, and ] which can make the 
grinding ratio of media large comparatively is provided. 
[0007] 

[Means for Solving the Problem]The above-mentioned problem can load a barrel finishing tub 
with a compound and media which contain hydroxide of an alkaline metal 0.5 % of the weight - 2% 
of the weight at least, and can solve them with a barrel polishing method grinding a workpiece 
made from aluminum or an aluminum alloy. A barrel polishing method whose hydroxide of an 
alkaline metal is caustic alkali of sodium in the aforementioned barrel polishing method, A barrel 
polishing method which is that in which a compound contains organic acid salt at most 5% of the 
weight is more preferred, and a barrel polishing method whose organic acid salt is the organic 
acid salt which consists of one sort or two sorts or more of organic acid and alkaline metals of 
gluconic acid, citrate, and tartaric acid is still more preferred. 
[0008] 

[Embodiment of the Invention]In barrel finishing which invention-in-this-application persons take 
an example by the aforementioned technical technical problem, and cuts or heavy machines the 
workpiece made from aluminum or an aluminum alloy inside especially. The compound which 
contains independently as a result of advancing research for raising polishing speed, hydroxide, 
for example, the caustic alkali of sodium, of an alkaline metal. Or without using the compound 
which contains collectively, the salts, for example, the gluconic acid soda, of these hydroxide and 
organic acid, degrading the surface accuracy of a workpiece, the knowledge of the thing notably 
effective to improvement in polishing speed was carried out. and this invention was completed. 
[0009]This invention is used for the compound containing hydroxide of an alkaline metal at least. 
Mechanical scouring by media and chemical scouring by this hydroxide are made to use together, 
it is a barrel polishing method which grinds the workpiece made from aluminum or an aluminum 
alloy, and the compound was made to contain hydroxide of an alkaline metal 0.5 % of the weight - 
2% of the weight. In the aforementioned barrel polishing method, shape can be more suitably 
taken by adopting caustic alkali of sodium as hydroxide of an alkaline metal. It is because its 
surface roughness comes to be unusually ruined although grinding efficiency becomes large when 
less than 0.5% of the weight of a case has an insufficient improvement of grinding efficiency and 
having provided the content of hydroxide of an alkaline metal in the aforementioned range 
exceeds 2 % of the weight here. 

[0010]It constitutes from this invention so that mechanical scouring by the media in the usual 
barrel finishing and chemical scouring by chemical-polishing material may demonstrate a 
synergistic effect, Said compound is made to contain organic acid salt at most 5% of the weight, 
and shape can be taken suitably, Shape can be taken using the organic acid salt which consists 
of one sort or two sorts or more of the organic acid and the alkaline metals of gluconic acid, 
citrate, and tartaric acid as organic acid salt, for example, gluconic acid soda, citrate soda, and 
tartaric acid potash. 

[001 1]Here, since the tendency for grinding efficiency to fall gently is seen even if the effect 
greatest at about 1 % of the weight is acquired and it makes it increase more than it, 5 % of the 
weight may be sufficient as it at the maximum, and 2 % of the weight may be more preferably 
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sufficient as it, although the increase in the content of organic acid salt improves grinding 
efficiency 3% of the weight preferably. As for the minimum content, 0.1 % of the weight accepted 
is enough as a prominent effect. 

[001 2]A surface active agent, a viscosity modifier, etc. can be suitably used for a compound in 
addition to said material. Although the inside of a polish tub is usually maintained at ordinary 
temperature and a polishing process is advanced, since the chemical scouring will be promoted 
more compared with mechanical scouring if temperature rises, it is good to devise treatment so 
that temperature control may be possible if needed. As a barrel used for the invention in this 
application, it is not limited to a specific thing, and a rotating type, an oscillating type, fluid type, 
or a rocking type can be applied suitably. 

[0013](OPERATION) According to the grinding method of this invention, probably, since 
hydroxide of the alkaline metal of the specified quantity is used, a polish device and surrounding 
mechanical apparatus are not corroded like [ at the time of using an acidification study 
abradant ]. Since the organic acid salt of ******** is used, grinding efficiency can be raised by 
leaps and bounds according to the synergistic effect of chemical scouring and mechanical 
scouring, without degrading the surface roughness of a workpiece. Even if it performs deep-cuts 
processing, there are few adverse effects — the wear impalpable powder of media is embedded 
— and since it is hard to exhaust media, there is a remarkable operation of being able to 
maintain a grinding ratio comparatively greatly. 
[0014] 

[ExamplejNext, based on an example, this invention is explained in detail. 
(Example 1) In this example, the effect which the compound which contains hydroxide of an 
alkaline metal independently exerts on the polish result of barrel finishing is investigated, and a 
result is shown in Table 1. The effect which the combination of organic acid salt does is shown in 
Table 2. According to the result of Table 1 . he can understand that it is suitable to make a 
compound contain hydroxide of an alkaline metal 0,5 % of the weight - 2% of the weight. 
According to the example of caustic alkali of sodium, less than 0.5% of the weight of a case. It is 
because its surface roughness comes to be unusually ruined [ compared with the comparative 
example which does not contain hydroxide of an alkaline metal at all, an improvement of grinding 
efficiency is insufficient, and ] when exceeding 2 % of the weight like the comparative example A, 
for example although it becomes and grinding efficiency becomes large. The most desirable 
content is 1 .0 to 2.0% of the weight of a range in terms of grinding efficiency. Although caustic 
alkali of sodium, caustic potash, sodium silicate, etc. can be used as hydroxide of an alkaline 
metal, compared with the case (example No6, 7) where the cases (example No5) of caustic alkali 
of sodium are others, Rmax is equivalent, polishing quantity is large, and shape can be taken 
most preferably. 

[0015]Next, according to the result of Table 2, in order to improve grinding efficiency, it is 
preferred to make a compound contain organic acid salt 5 or less % of the weight. It turns out 
that it can be used choosing from the organic acid salt which consists of one sort or two sorts 
or more of the organic acid and the alkaline metals of gluconic acid, citrate, and tartaric acid as 
organic acid salt, for example, gluconic acid soda, citrate soda, and tartaric acid potash suitably. 
Although the increase in the content of organic acid salt has here the large effect of improving 
grinding efficiency, maintaining surface roughness, as shown in example NolO, Since the 
tendency for grinding efficiency to fall gently is seen even if the effect greatest at about 1 % of 
the weight is acquired and it makes it increase more than it (example No 1 1-13), 5 % of the 
weight may be sufficient at the maximum, and 2 % of the weight may be more preferably 
sufficient 3% of the weight preferably. 0.1 % of the weight to which a prominent effect is accepted 
like example No9 is enough as the minimum content. 

[0016]Especially the barrel finishing conditions in each example were carried out as follows, 
unless it wrote clearly. 

Model: Oscillating-type VF-1016 (product made from new east BUREDA), pitch: ISOOrpm, 
amplitude:4.0mm, barrel capacity: 131., amount:of media chargeSI., amount:of compound charge0.3l., 
the casting small circle pillar (20phix15H) of a workpiece:aluminum alloy, polishing time:60 
minutes. 
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As media here, P1-F20 made from a plastic (for deep cuts) was used. 
[0017] 

[Table 1] The test result of Example 1 (the 1) 







n>/^»^>m^i^ (asx) 






No 










Rmaz 




1 


NaOH 0.5 






52 


9.0 




o 

z 


" 1.0 


— 


— 


79 


9.2 




3 


^ 2.0 






108 


9.4 




4 


» 2.0 




0.2 


115 


9.4 


m 


5 


NaOH 1.0 






79 


9.2 




D 


KOH 1.0 






55 


9.2 




7 


mtV—i^ 1.0 






57 


9.0 




A 


NaOH 3.0 






174 


12.6 


m 


B 






0.2 


37 


9.0 



[0018] 

[Table 2] The test result of Example 1 (the 2) 













No 








vrlErS 


Rbu 




8 


NaOH 


0.6 


A 


1.2 


0.2 


86 


9.0 


m 


9 


a 


1.0 


A 


0.1 


0.2 


105 


9.2 




10 


n 


1.0 


A 


1.0 


0.2 


154 


8.8 




11 


u 


1.0 


A 


2.0 


0.2 


137 


8.7 




12 


n 


1.0 


A 


3.0 


0.2 


134 


8.5 




13 


n 


1.0 


A 


5.0 


0.2 


119 


8.5 




14 


H 


1.5 


A 


0.3 




133 


9.0 


it 


C 


NaOH 


3.0 


A 


0.8 




270 


12.9 




D 






A 


1.0 


0.2 


36 


9.0 


m 


B 










0.2 


37 


9.0 


m 


15 


NaOH 


1.0 


A 


1.0 




151 


8.9 


m 


16 




1.0 


B 


1.0 




86 


8.8 


m 


17 




LO 


C 


1.0 




72 


9.4 




18 


KOH 


1.0 


A 


1.0 




124 


9.0 



Notes: The sign of the column of organic acid salt shows the following metal salt. 
A: Gluconic acid soda. B:citrate soda, and 0 : tartaric acid potash. 

[0019](Example 2) In this example, the grinding method using the compound based on this 
invention per time of a workpiece Polishing quantity (unit: mg/hour). The rate [ exhausting ] (unit: 
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mg/hour) of media, a grinding ratio (polishing quantity / rate [ exhausting ] shows), and the 
effect exerted on the surface roughness (maximum-roughness Rmax unit: micrometer) of a 
workpiece are compared with the case of the usual compound, and the comparison result is 
shown in Table 3. In spite of showing the good results which reach by 4 to 5 times the 
comparative example in example No10 in the polishing quantity showing grinding force according 
to this result, it is shown that a rate [ exhausting ] and surface roughness are not increasing 
comparatively. As a result of a rate's [ exhausting ] not increasing in the case of deep cuts, 
since the grinding ratio became large, it turned out that a running cost falls. Here, plastic media 
are used and the compound of a comparative example contains 0.5%. such as 1% of a commercial 
item surface-active agent, and a rust-proofer. 
[0020] 





No 




mmm. 

(mg/h) 


(mg/h) 


( - ) 


Rmax 
(ixm) 




B 


P0-F20 




30 


1.4 


21 


10.7 




F 


P1-F20 


mmm 


37 


1.3 


28 


8.8 


m 


G 


P2-F20 




29 


1.0 


29 


5.0 




H 


P3-F20 




22 


0.7 


31 


3.6 


m 


10 


P1-F20 




154 


1.4 


110 


8.8 



[Table 3] The test result of Example 2 

[0021](Example 3) Here, the result of having transposed media to the ceramic system from the 
plastic system, and having performed the same comparison as the case of Example 2 is shown in 
Table 4. The almost same result as Example 2 was obtained — also in this example, there is [ in 
polishing quantity ] almost no difference at more than twice [ about ], a rate [ exhausting ], and 
surface roughness, and a result grinding ratio reaches twice [ about ]. in the comparative 
example Nol and J, the impalpable powder [ exhausting / media ] was embedded at the polished 
surface — the black considered to be a sake — finishing — such a state was not looked at by 
example No31 and 32 although it had produced. 
[0022] 





No 






mm 


mat 


Rmax 










OnGE/h) 


OngA) 


( - ) 


(.itm) 




I 


AH-T20 




50 


0.71 


70 


6.5 


m 


J 


VX-B20 


fmi 


53 


0.56 


95 


5.5 




31 


AH-T20 


mmm 


125 


0.79 


158 


6.1 


m 


32 


VX-E20 




116 


0.61 


190 


7.1 




10 


P1-F20 




154 


1.4 


110 


8.8 



[Table 4] The test result of Example 3 

[0023](Example 4) Although this example is the same as Example 2 or 3. the kind of compound - 
- the type (caustic-alkali-of-sodium: — 1 ,0% and gluconic acid soda: — 1 .0%) of this invention 
Surface-active agent: 0.2%, consider it as three sorts the acid type (chloride: 1 .0%. hydrogen 
peroxide:1.0%, sulfuric acid:1.0%) of a statement, and aforementioned usual type, and compare the 
polish characteristic with the column of conventional technology. Also in this example, it turns 
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out that the thing of this invention is excellent in grinding force as compared with the compound 

of an acid type. 

[0024] 

[Table 5] The test result of Example 4 













mm. 


& £ 










(ns/h) 


(mg/h) 


( - ) 


(mo) 










OA 

29 






c c 
D. O 




PN-B4 






20 






6.7 










6 






0.9 










154 


1.4 


110 


8.8 




P1-F20 


Mm 




74 


1.3 


57 


9.3 










37 


1.3 


28 


8.8 



[0025] 

[Effect of the Invention]The barrel polishing method of this invention can raise grinding efficiency 
remarkably, maintaining surface roughness to the same extent as the usual method to the 
workpiece which consists of aluminum or an aluminum alloy, since it is constituted as explained 
above. Therefore, while the dimensional accuracy of a workpiece with little wear of an abrasive 
medium which can shorten grinding treatment time does so effects, like polish of a highly 
maintainable cavity rejection part can also fully be performed. Since the corrosion problem 
produced when an acidification study abradant is used is also solvable, the effect that the repair 
cost of a machine can be reduced also in the long run is done so. Since it is possible for there to 
be few adverse effects of the wear impalpable powder of media, and they to make the grinding 
ratio of media large comparatively also as for deep-cuts processing, there is an outstanding 
effect that a running cost can be reduced. Therefore, as a barrel polishing method which 
canceled the problem of the former [ this invention ]. a so-called size has the industrial value 
extremely. 



[Translation done.] 
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